Introduction
In the paper we study multiplicative meromorphic functions and differentials on Riemann surfaces of type (g, n). Recently the interest in this subject has increased in relation with applications in theoretical physics, in particular, in description of vortex-like patterns in ferromagnetics [1] .
In this paper we continue constructing the general theory of functions on Riemann surfaces of the type (g, n) for multiplicative meromorphic function and differentials. We prove an analog of P. Appell's formula about the expansion of a multiplicative function with poles of arbitrary multiplicity into a sum of elementary Prym integrals. Also we construct explicit bases for some important quotient spaces and prove a theorem about fiber isomorphism of vector bundles and n!−sheeted mappings over Teichmüller spaces. This theorem gives an important relation between spaces of Prym differentials (abelian differentials) on compact Riemann surfaces and Riemann surfaces of finite type.
Preliminaries
Let F be a smooth compact oriented surface of genus g 2, with the marking {a k , b k } g k=1 , i.e. an ordered collection of standard generators of π 1 (F ), and F 0 be a compact Riemann surface with the fixed complex-analytic structure on F . Fix different points P 1 , . . . , P n ∈ F. We assign type (g, n) to a surface F ′ = F \{P 1 , . . . , P n }. By Γ ′ we denote the Fuchsian group of genus 1 acting invariantly in the disk U = {z ∈ C : |z| < 1} and uniformizing the surface 
and depends holomorphically on
is a lattice over Z, generated by the columns
, where I g is an identity matrix of order g. The universal Jacobi manifold of order g is a fibered space over T g , with fiber over [µ] ∈ T g being a marked Jacobi manifold J(F µ ) for a marked Riemann surface F µ [4] .
Further on we shall assume that ρ(γ µ j ) = 1, where γ µ j is a simple loop around only one puncture
Definition 2. A Prym q-differential with respect to a Fuchsian group
If a multipicative function f 0 on F µ for ρ does not have zeroes or poles, then the character ρ is called non-essential and f 0 is called a unit. The characters which are not non-essential are called essential on π 1 (F µ ). The set L g of non-essential characters form a subgroup in the group
Theorem (Abel's theorem for characters [2, 5] 
is the Jacobi mapping. 
Then for an analytic continuation of f we have
+O ( Let now ρ be a non-essential character. The proof of the previous expansion formula for an essential character does not work since in this case there is no Prym integral of second kind with only simple pole on F µ . Therefore we need a Prym differential τ ρ;Q 2 1 Q 2 2 of second kind for a non-essential character ρ with two poles of second order at two distinct points Q 1 and Q 2 on △ µ with zero residues at Q 1 and Q 2 [5, 6] . In this case one should use as basic elements of expansion the Prym integrals
of second kind with two simple poles Q 1 and Q 2 .
The Prym differential τ (2) ρ;Q1 admits the expansion
The Prym differential τ (2) ρ;Q2 als has an expansion
. Prym differentials with two poles of the second order and zero residues at these points my be given in the form
Note that the principal part for τ ρ,Q1Q2 at Q 1 has the form
It follows that the differential constructed above τ ρ;Q 2
has poles of the second order at Q 1 and Q 2 , and zero residues at these points. f be a branch of a function of class M 1 for a non-essential character ρ 
Theorem 2. Let
where
for some branch in a neighborhood of 
the vector space of (ρ, q)-differentials that are multiples of
, where α j 1, α j ∈ N, j = 1, . . . , s, s 1, q 1, q ∈ N, and by Ω q ρ (1; F µ ) the vector subspace of holomorphic (ρ, q)-differentials on F µ [2] . Here the divisor Q 1 . . . Q s on F µ is understood as a constant set of points on a surface F of genus g 2. 
Consider the diagram
where T n g is a part of the Teichmüller space T g,n [6, p. 81, p. 88], the vertical arrows are projections in vector bundles, and the lower horizontal arrow is related to the operation of gluing the punctures, which makes the surface F \{P 1 , . . . , P n } into a compact surface F [2] . It should be noted that analogous results hold true for the spaces of single-valued (Abelian) differentials. 
